Molecular evidence for EBV and CMV persistence in a subset of patients with chronic lymphocytic leukemia expressing stereotyped IGHV4-34 B-cell receptors.
The chronic lymphocytic leukemia (CLL) immunoglobulin repertoire is uniquely characterized by the presence of stereotyped B-cell receptors (BCRs). A major BCR stereotype in CLL is shared by immunoglobulin G-switched cases utilizing the immunoglobulin heavy-chain variable 4-34 (IGHV4-34) gene. Increased titers of IGHV4-34 antibodies are detected in selective clinical conditions, including infection by B-cell lymphotropic viruses, particularly Epstein-Barr virus (EBV) and cytomegalovirus (CMV). In this context, we sought evidence for persistent activation by EBV and CMV in CLL cases expressing the IGHV4-34 gene. The study group included 93 CLL cases with an intentional bias for the IGHV4-34 gene. On the basis of real-time PCR results for CMV/EBV DNA, cases were assigned to three groups: (1) double-negative (59/93); (2) single-positive (CMV- or EBV-positive; 25/93); (3) double-positive (9/93). The double-negative group was characterized by heterogeneous IGHV gene repertoire. In contrast, a bias for the IGHV4-34 gene was observed in the single-positive group (9/25 cases; 36%). Remarkably, all nine double-positive cases utilized the IGHV4-34 gene; seven of nine cases expressed the major BCR stereotype as described above. In conclusion, our findings indicate that the interactions of CLL progenitor cells expressing distinctive IGHV4-34 BCRs with viral antigens/superantigens might facilitate clonal expansion and, eventually, leukemic transformation. The exact type, timing and location of these interactions remain to be determined.